State agencies often find themselves caught between the need for technological innovation and the reality of large-scale technology failures, increasing the importance of supporting an information technology (IT) investment with a systematic and repeatable approach of analysis. This research explores the application of business metrics in state government for selecting and evaluating IT initiatives. The purpose is to identify benchmark states for their creation and implementation of specific metrics to enhance the decision-making processes found within the core phases of business case analysis, expanding the research of Fletcher on strategic planning. The states of Arizona, Oregon, Tennessee, and Iowa were identified as benchmark states based on the criteria of quantitative measurement, guidelines for calculation, and developed for utility. The authors conclude that business metrics derived from economic returns are only one component in managing an IT portfolio given the specific differences between public and private organizations.
INTRODUCTION
State governments invest in information technology (IT) initiatives to advance the efficiency and effectiveness of service delivery, which has expanded the need for program managers, chief executives, and legislators to consider, evaluate, and approve these investments in valid and transparent ways. Now, as fiscal pressures increase for state government, there is an even greater need for decision makers to understand how specific resource commitments for IT result in improved outputs and outcomes. In reality, many of these investment decisions are based on the need to maintain existing IT systems, implement policy initiatives, or respond to specific mandates. Often these investments leave administrators and elected officials wondering if the benefits were ultimately worth the resources sacrificed.
The realities of high rates of IT failures, 1 the fiscal pressures from a lagging national economy, and the need to align organizational goals with IT investments create a public sector environment that demands a more systematic approach for making IT investment decisions. Among the more popular approaches to managing diverse IT portfolios is business case analysis. Originally embraced by the federal government, components of business case analysis are finding their way into state government. Fletcher (1999) responded to one of the most important phases of business case analysis in her research, which identified benchmark states employing strategic IT planning. However, more research is needed to identify the specific analytical techniques that enhance the decision-making processes within all phases of business case analysis, including strategic planning, concept and design, development and implementation, and management and evaluation. These analytical techniques support the final decision and allow state agencies to monitor the return on investment over the technology's life cycle.
This research explores the use of business metrics in state government and presents the results of a national survey on the specific metrics that are being used to analyze, select, and monitor IT investments. This article identifies benchmark states for use of specific metrics to enhance their decision-making processes within the core phases of business case analysis, expanding the research of Fletcher (1999) on strategic planning. We begin with a discussion of business case analysis in the public sector, including the contextual application of business metrics for supporting investment decisions. The methodology presented in the next section contains the criteria used for evaluating the survey results to identify the benchmark states. The four states chosen as benchmarks are discussed in the following section, along with specific business metrics used in conjunction with business case analysis. We conclude by examining why analytical techniques, driven by economic returns, are only one of the components needed for the balanced scorecard approach to managing an IT portfolio.
LITERATURE REVIEW
Differences exist between the public and private sectors that shape their approaches to IT investment. However, there are private sector practices that can be adopted and tailored in public organizations to enhance the efficiency and effectiveness of an IT investment. One such practice is business case analysis, which is derived from the larger framework of strategic management. It combines the strengths of descriptive and prescriptive models of analysis in supporting the decision-making processes within the core functions of management. The popularity of business case analysis stems from its significant advantages to an organization when analyzing an investment in technology, including a systematic and repeatable approach (Davies & Hale, 1986) .
Business case analysis is designed to overcome inherent weaknesses in understanding the inputs and results of an IT investment. These weaknesses include the lack of uniformity related to specification of requirements and expected results of a particular initiative, the tendency to justify new initiatives on a stand-alone basis rather than with a portfolio approach that compares and evaluates competing investments, the lack of attention to management control and evaluation, and the use of undefined decision criteria (General Accounting Office, 1996) . Accordingly, business case analysis is an analytical concept used by organizations for understanding and supporting decision-making processes under conditions of priority, economic return, benefit enhancement, and fiscal constraint.
The federal government embraced business case analysis with Office of Management and Budget (1985) Circular No. A-130, mandating the need for managing an IT investment through life cycle analysis. State governments also have been active in adopting components of business case analysis since that time, prompting Fletcher (1999) to note that states have borrowed from the federal government to create their own versions of IT management. The research of Caudle, Marchand, Bretschneider, Fletcher, and Thurmaier (1989) revealed that 33 states had prepared an IT plan and 23 states had a centralized decision-making body for plan oversight, both essential to business case analysis. The latest push for state and local strategic IT management comes from the Government Finance Officers Association, which encourages local governments to consider needs assessment and business case analysis for enhancing technology investment decisions (Miranda, 2002) .
Analyzing a public sector IT initiative is not the same as in the private sector. The landmark research of Bozeman and Bretschneider (1986) underscored this difference by offering a new theoretical framework that accommodates the external environment of public organizations. The authors used four models of "publicness"-economic authority, political authority, work context, and personnel and personnel system-to construct the integrated model for supporting public management information systems theory and prescription. Bozeman and Bretschneider (1986) provided specific guidelines for managing a public entity's IT portfolio, concluding that the design, implementation, and evaluation of management information systems differ between public and private organizations.
Using business case analysis to manage an IT portfolio in state government begins with strategic planning from a vertical and horizontal perspective, a guideline specifically embraced by Bozeman and Bretschneider (1986) . This form of planning ensures that IT investments are reconciled with the goals and objectives at the organization-wide level (enterprise approach) and at the programmatic level (agency approach) (Smith, Campbell, Subramanian, Bird, & Nelson, 2000) . The research conducted by Fletcher (1999) demonstrated that several states are now considered benchmarks for their efforts in IT strategic planning based on criteria including a critical set of strategic goals, attention to policies and external variables, and the instantiation of clear programmatic direction to meet the strategic goals.
The second phase of the business case is concept and design of the proposed initiative. The utility of this phase is the written linkage between the stated goals and objectives of the vertical and horizontal strategic plan and the proposed project's own plan and requirements. This articulated relationship is based on the establishment of the technical approach, timetable, and resources required to achieve the architecture strategy and technical performance criteria. Risks inherent in the project are then identified, and steps are developed to mitigate them. Benefits are identified by consideration of expected business process improvements and other efficiency and effectiveness gains and weighed against the costs associated with creating them-normally through the calculation of business metrics sanctioned by the organization. This phase reconciles with the concept of benefit savings as described by Bozeman and Bretschneider (1986) , including their guideline where economic efficiency is but one criterion in analyzing an IT investment.
Development and implementation characterize the third phase of business case analysis. It consists of a two-step process. First, alternative approaches are analyzed, selecting the approach that most favorably reconciles with the goal alignment from the previous phase and offers the best return as shown by the business metrics. Second, a final system design is selected and implemented. This provides an ideal time to review and update the final baseline (business metrics) for tracking the new IT initiative throughout its life cycle. This phase allows project managers to use more precise and realistic data regarding key variables and risks. However, project managers must be prepared to cope with unforeseen events and circumstances during the development and implementation phase even from well-managed initiatives that are within budget, on schedule, and delivering expected results (Brown, 2001) .
The final phase of business case analysis represents management and evaluation. This phase often occurs during a timeframe of 3 to 5 years after implementation based on the life cycle of IT initiatives. It includes tracking the benefits and costs of the initiative and comparing them to the final baseline that was calculated in the development and implementation phase. Often upgrades and enhancements are undertaken during the life cycle of the new system, representing significant monetary and personnel investments. Therefore, these "main-
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tenance" projects should be evaluated and managed in the same manner as a new investment. Based on the strength of the information included in the original analysis, these updated business cases help managers decide whether to upgrade an existing system or implement new IT.
Public programs are often evaluated on their effectiveness of service delivery as opposed to reduction of their total cost, which places more emphasis on the benefits stream of governmental services (Bozeman & Bretschneider, 1986) . This reality places an even greater emphasis on managerial capacity to direct an effective performance management system, allowing business case analysis to link the management and evaluation phase of an IT initiative with the processes and procedures that produce the performance results of service delivery.
METHODOLOGY
A national e-mail survey was forwarded to the chief information officers of the 50 states in July 2001 to assess how business case analysis is being used to manage IT portfolios.
2 The survey asked questions concerning the decision-making processes for IT investments, the use of an oversight body for project approval, the tools used for analyzing an IT initiative, and the availability of online resources describing the approval process and current analytical tools. The survey produced 24 usable responses.
3 Figure 1 presents the 24 states that responded to the survey by dividing them into a fourquadrant matrix for review, providing the first step in identifying the benchmark states. The first quadrant (Q1) contains the states where a decentralized or agency-by-agency approach was used to approve IT initiatives, including the use of an ad hoc analysis for analyzing an investment. These states were eliminated from further review given their location on the matrix. The second quadrant (Q2) contains states that used components of business case analysis for managing IT initiatives. However, the decentralized or agency-by-agency approach to approve an IT initiative prevented them from being considered as a benchmark state, responding to the first phase of business case analysis-strategic planning from an enterprise approach. An argument could be made that these states should remain in the analysis as this research focuses on business metrics as opposed to strategic planning. The decision was made to eliminate them based on their silo approach of metric selection.
The third quadrant (Q3) contains the states that used a central oversight body for approval but had not developed a business case model or other formal model for analyzing an IT investment. These states were eliminated from further review given the informal approach to managing their IT portfolios. However, several of these states noted in their responses that they were moving toward adopting a formal model for analyzing future initiatives. The fourth quadrant (Q4) contains the states that used a central oversight body for approval and that adopted a business case analysis approach for analyzing the organization-wide and programmatic effect of an IT investment. These states were then subjected to further review.
The second step in the process was content analysis, reviewing the specific business metrics used by each state for supporting IT investments. The business metrics were subjected to the following criteria to identify benchmark states: quantitative measurement, guidelines for calculation, and developed for utility. 4 Quantitative measurement represents the ability of the metric to quantify both the costs and benefits of the IT investment, understanding that benefits are often very subjective in nature. Guidelines for calculation ensure that state agencies follow a consistent methodology for calculating the metrics as IT initiatives are often ranked in a centralized model of approval. The final criterion, developed for utility, suggests that the business metrics are updated as more accurate data become available during the life cycle of 500 SOCIAL SCIENCE COMPUTER REVIEW the initiative, allowing a comparison between final evaluation and the baseline created in the development and implementation phase of business case analysis.
BENCHMARK STATES IN STATE GOVERNMENT
Arizona was selected as a benchmark state based on its use of specific guidelines for calculating the development and operating costs of an IT initiative. 5 In Arizona, agencies begin by calculating project-specific development costs over a 5-year period (life cycle), including full-time equivalent positions, hardware and software, and other specific line item costs. Operating costs are then calculated over the same period of time using the same line items. The project-specific development and ongoing operating costs are then added for total cost and supplemented with funding sources and risk assessment. Although the process does not include a specific business metric, IT investments are linked to the state's performance measurement system, and the data are available for calculating business metrics designed for cost profiles. Total cost of ownership, for example, could be obtained by calculating the present value of all costs associated with the investment over its expected life cycle. However, Arizona's approach does not totally reconcile with the quantitative criterion given the absence of project benefits.
Other advantages of the Arizona model are its tiered approach for analyzing initiatives and its monitoring system for ongoing evaluation. Arizona requires more justification from the business case analysis for approval of larger, more expensive projects. This prevents smaller initiatives from receiving the same amount of attention as compared to larger projects as cost is often used as a proxy for risk. Arizona also employs very specific guidelines for monitoring the IT initiative over its life cycle of operation, requiring that the cost data be updated on a periodic basis and compared to the estimated cost baseline calculated in the approval stage of the initiative. This factor reconciles with the final criterion of developed for utility. Oregon was chosen as a benchmark state because it requires the calculation of present value for both costs and benefits, providing the information necessary for determining the net benefit of the IT initiative.
6 Agencies first calculate development and operating costs of the initiative over its estimated life cycle, using specific guidelines for personal services, services and supplies, and capital outlay. Project justification also must control for revenue reductions if applicable and any assumptions made outside of the guidelines. The next step is to identify tangible benefits, including cost reductions and revenue enhancements. Intangible costs and benefits are identified next; however, they are not converted to numeric figures. The advantage of this step is the elimination of subjectivity in quantifying intangible components of the initiative. The final step is determining the present value of the costs and benefits with a selected discount rate and calculating the net benefit.
The business metric of net benefit used by Oregon clearly reconciles with the criteria used to select the benchmark states of guidelines for calculation and developed for utility. The only exception is that the criterion of quantitative measurement is not totally satisfied with the elimination of intangible costs and benefits from the calculation. The state obviously made the decision to avoid the extent of subjectivity by quantifying intangible items, thereby reducing the possibility of agencies justifying IT initiatives by overstating net benefit. Oregon also includes risk analysis and alternative comparison to supplement its business case analysis.
Tennessee was selected as a benchmark state for its use of cost/benefit analysis, including a detailed methodology for agencies to follow when calculating the various components of the metric.
7 Development costs are determined first for the identified life cycle of the IT initiative, and then operating costs are calculated over the same time period. A critical element of this step is the use of a confidence factor, which is the percentage of confidence held in the accuracy and completeness of the estimated costs. Variables that impact the confidence factor include the level of risk, the phase of the initiative, and the type of project. Returning to the overview of business case analysis, information becomes more accurate and complete with the passage of each phase of the management technique due to actual versus forecasted data.
The benefits assessment for the cost/benefit analysis is divided into two sectionsenhanced service benefits and enhanced financial benefits. Examples of enhanced service benefits include reductions in response time and errors, better informational accountability, and improved information for analysis of trends. The five areas of enhanced financial benefits are increased agency revenue, decreased costs, increased state revenue, cost redirection, and cost avoidance. Once the benefits are quantified, they are divided into soft dollar benefits and hard dollar benefits to keep subjective information segregated from actual financial returns. Confidence factors are then used to adjust benefits based on the accuracy of the information.
Tennessee uses a financial summary worksheet to show the total costs and hard dollar benefits, calculating the net cost by fiscal year. This is repeated until cumulative benefits exceed cumulative costs, regardless of the number of years involved. However, present value is not entered into the equation with a discount rate. Although this does not follow standard cost/benefit analysis, it prevents the selection of a discount rate from having an effect on the investment decision. Also, the state does not include soft dollar benefits in the calculation of net cost by fiscal year. Soft dollar benefits are quantified and listed at the bottom of the worksheet for informational purposes only. Tennessee requires an ongoing and postimplementation review to compare the actual costs and benefits against the original baseline for project approval. These steps allow Tennessee's methodology to completely 502 SOCIAL SCIENCE COMPUTER REVIEW reconcile with the criteria of quantitative measurement, guidelines for calculation, and developed for utility. Table 1 presents the business case metric of return on investment (ROI) used by the state of Iowa, which is the final benchmark state selected for review.
8 The state's methodology, similar to the state of Tennessee, clearly reconciles with the criteria used for selecting the benchmark states. However, there are some specific differences between the two states in approaching their respective business metric. Iowa begins by requiring state agencies to calculate annual prorated cost, which represents the total project budget divided by the useful life of the project. This figure is then added to the annual cost of operation to determine the annual prorated cost.
The next step in calculating the ROI metric is to determine the total annual benefit, which is much more subjective than the previous calculation. The future annual cost from the new initiative is subtracted from the annual baseline cost of the current process and added to annual citizen and other benefits. The state does provide guidance for the citizen benefit by using a $10 per hour for citizen time saved, for example. The final step is to determine the ROI as shown in Table 1 . Iowa's methodology makes ranking IT initiatives based on an economic return very straightforward given that all costs and benefits are quantified. However, it takes leadership and training to ensure that the data being used to calculate the ROI are being applied consistently across state agencies.
CONCLUSION
This study builds on the research of Fletcher (1999) by moving beyond strategic planning and identifying benchmark states-Arizona, Oregon, Tennessee, and Iowa-based on their use of business metrics. However, business metrics derived from expected economic returns represent only one component for selecting, managing, and evaluating IT initiatives. Given specific differences between public and private organizations as noted by Bozeman and Bretschneider (1986) , state agencies must take a more balanced scorecard approach when investing in technology. This requires basing decisions on the multiple perspectives of financial return, internal process improvement, and customer satisfaction.
Another dimension of the balanced scorecard approach emphasizes understanding the capacity of an organization's ability of management and staff to actually maximize the return on the investment by using the new or expanded functionality of an IT initiative to its full potential. This capacity also includes the ability of an organization to embrace business case analysis as a management technique for decision making that is dependent on ongoing training and technical assistance to ensure that the data obtained for the analysis can be converted into meaningful and useful information. The reality for many units is that training and technical assistance require additional resources in terms of personnel and expertise. Just mandating business case analysis and evidenced-based tools for project certification is not sufficient. For agencies to embrace and follow through with prudent and sound business practices beyond project certification, a shift in managerial capacity must be realized in regard to leadership, human capital, and relative effort.
This study reveals that certain states are very involved with business case analysis; however, it also raises a number of questions that must be answered with future research. How have business case analysis and business metrics changed the organizational cultures of state agencies in their approach to managing IT portfolios? Are business metrics seen only as hurdles for approving IT initiatives or as management tools for enhancing the processes of decision making? Have the calculation and tracking of business metrics actually improved deci- Annual prorated cost (total project budget/useful life) + (annual cost of operation) Total annual benefit (annual baseline cost -future annual cost) + Annual citizen benefit + annual other benefits Return on investment (total annual benefit -annual prorated cost/total project budget) × 100
